Background: Males employed in the construction industry have high rates of suicide. Although reasons underpinning this risk are multifaceted, poor help-seeking and stigma are represent major contributors. Males in the construction industry are also exposed to other risk factors for mental ill health and suicide, including unemployment. Sigma-reducing interventions that are accessible and attractive to recently unemployed males in the construction industry could therefore improve help-seeking, and address depression and suicidal behaviour in this population. Methods/Design: Contact&Connect will use a parallel individual randomized design to evaluate the effectiveness of a multimedia-based intervention aimed at reducing stigma. The intervention consists of a package of 12 brief contact interventions (BCIs) delivered over a six month period. BCIs will direct participants to informational programs and microsites. Content will address three major themes: debunking depression myths and stereotypes, normalisation, and empowerment. Target enrolment is 630 (315 in each arm), each to be followed for 12 months. Eligible participants will be males, between 30 and 64 years, unemployed at the time of recruitment, registered with Incolink (a social welfare trustee company for unemployed members of the construction industry), and own a smart phone with enabled internet connectivity. Discussion: At present, there are no programs that have been shown to be effective in reducing stigma in the blue-collar male population. Contact&Connect promises to provide a tailored, efficient, and scalable approach to reducing stigma, depressive symptoms and suicidality among unemployed males.
Background
Males in the construction industry are at greater risk of suicide than those in the general working population [1] . The reasons underpinning the elevated risk of suicide among males in the construction industry are multifaceted, but likely involve poor help-seeking and high stigma against mental health issues. Evidence suggests for example that help-seeking rates for common mental health problems, including depression, are consistently lower in males compared to females [2] . Internalised stigma, or self-stigma, [3] and stoicism [4] may represent further barriers to help-seeking in males.
Due to the cyclical nature of construction work, males employed in the construction industry are also more likely to experience periods of unemployment than those in other industries [5] . This represents a further risk factor, as research consistently demonstrates that unemployment is associated with an elevated risk of mental health problems [6] and suicidal behaviour [1] . The experience of unemployment, and subsequent loss of the work-related role, social support, and sense of time structure and activity provided by employment [7] , may compound feelings of self-stigma and shame associated with a mental health problem, further contributing to suicide risk. To some extent, the experience of unemployment in the construction industry is normalized, with workers anticipating periods without work as they move from project to project [8] .
To date, there have been a limited number of intervention studies addressing stigma, help-seeking and overall mental health of males in the construction industry who have recently experienced unemployment. In 2010, a meta-analysis assessed the effectiveness of interventions on work participation and mental distress for unemployed adults [9] . This review identified just six studies fitting inclusion criteria, none of which were conducted in Australia. One of the reasons for the lack of intervention studies in this area is likely connected to the fact that unemployed workers are difficult to identify and engage. Because the workplace is no longer available as an intervention setting for these individuals, recently unemployed workers no longer have regular face-to-face contact with supervisors and co-workers who could provide social support, identify potential mental health problems, and help with accessing professional help. Given the feasibility challenges of face-to-face interventions for this population, there is a need to address the mental health risks associated with unemployment through different mechanisms, such as online and electronic devices.
Online and electronic interventions have been shown to be effective in reducing stigmatising attitudes towards depression [10] , knowledge about evidence based treatment [10] , help-seeking from family and friends [11] , and symptoms of depression and anxiety [12] . However, their effectiveness in addressing stigma and mental health among males in the construction industry is, as yet, unknown. To address this, we describe the design of Contact&Connect, a parallel group randomised controlled trial designed to assess the effectiveness of a multimedia package of informational and educational resources on mental health self-stigma and mental health literacy in males previously working in the construction industry in the state of Victoria, Australia.
Methods

Study design
Contact&Connect is an individual-level two-arm randomised controlled trial (Additioanl File 1). A total of 630 participants (315 in each arm) will be recruited. Simple randomisation using a random numbers table generated by computerised software (Stata for Windows, version 13 [13] ) will be used to establish the randomisation sequence. Participants will be allocated to either the intervention or wait-list control group by an offsite researcher working independently from the research team. Owing to the nature of this intervention, neither the participants themselves nor the intervention team will be blind to allocation. However, outcome assessors will remain blind to treatment allocation through the use of unique study identifiers.
Intervention development framework
An intervention mapping approach [14, 15] will be used to develop and refine the Contact&Connect intervention strategy. We will draw on past research conducted by our industry partner, Incolink, to inform the needs assessment phase of this project and will conduct a matrix evaluation to determine the likely outcomes for behavioural change analysis. Incolink is a state-wide social welfare trustee company that provides financial support for construction workers during the times they are without work. Incolink has the support of unions and employers in the industry, and is well recognised and trusted by workers.
Next, we plan to conduct a focus group session with 20 participants to generate program ideas and intervention materials to ensure these address the requirements for behavioural change as set out in the matrix evaluation. Together with the research team, this focus group will assess the adequacy of and solicit suggestions for optimising: 1) industry/male blue-collar worker relevance and framing; 2) preferred modality of BCIs; 3) BCI frequency and timing; 4) the attractiveness, clarity, and usefulness of the content. BCI design and content with then be refined using focus group findings.
We will then consult with our media partner, Publicity Works, to draft the themes, content, scope, and sequence of the BCIs, and to subject these materials to beta-phase testing with our sub-sample of 20 participants to ensure materials meet the needs and expectations of our participant group. The final two phases of the intervention mapping approach involve rolling the intervention out to our full participant group and undertaking process evaluations to determine efficacy and to review potential mechanisms of attitudinal and behavioural change. As part of these evaluations, we also plan on conducting further qualitative interviews with a random sub-sample of 20 participants to assess perceived usefulness of the intervention materials.
Study objectives and outcomes
The primary objective of this trial is to evaluate the effectiveness of Contact&Connect, a package of multimediabased brief contact interventions (BCIs), compared to wait-list, on attitudes and beliefs about depression, help-seeking inhibition, shame, self-blame and social inadequacy at post-intervention (six months) and at 12 months following enrolment. Secondary objectives include the evaluation of this package of interventions on suicidal ideation and depression symptomatology 12 months following enrolment.
Additionally, the degree to which changes in attitudes and beliefs about depression, help-seeking inhibition, and shame, self-blame or social inadequacy mediate changes in suicidal ideation or depression symptomatology will also be assessed.
Participants
Males between the ages of 30 and 64 years who are registered with Incolink, and who own a smart phone with internet connectivity with adequate data download capacity will be invited to participate. Only unemployed persons contacting Incolink over the three months recruitment procedure will be considered.
Study exclusion criteria includes females, those younger than 30 years or older than 64 years, and those without a smart phone, internet connectivity, or adequate data download capacity, and those with inadequate English language skills.
Written informed consent will be sought from all participants prior to allocation. Ongoing consent will be inferred from participants' response or non-response to the intervention materials and follow-up questionnaires.
Participants will be allocated to either the intervention or control group by an offsite researcher working independently from the research team.
Intervention condition
Participants assigned to the intervention arm of this trial will receive a series of 12 informational and educational BCIs delivered to their smart phone over an intervention period of six months. Specific BCIs will target the specific outcomes of the project. Thus, separate BCIs will target knowledge about risk and protective factors for depression and suicide, the importance of social support through connections with friends, family, work colleagues, dispelling myths about mental health problems (in others and the self ), and improving knowledge about help-seeking and communication.
Contact&Connect will be delivered to participants' smart phones via rich text messages with embedded hyperlinks to microsites and other digital resources such as videos and digital wallet cards. These additional resources will provide additional information on stigma, mental health and help seeking, provide links to sources of help whilst encouraging the establishment and maintenance of long-term contact with others. BCIs will be delivered using Whispir TM enterprise edition; an automated and programmable SMS message and communication management system. In addition to allowing multiple types of communication at once, this software will enable us to track participants' engagement with various BCI materials.
Control condition
Participants randomised to the control condition will be allocated to a wait-list and will receive the intervention materials in full at the conclusion of the intervention period.
Data collection
All participants will complete a baseline electronic survey comprising information on sociodemographic information at the time of study enrolment, knowledge of depression symptoms, attitudes towards those with depression, and stigma, shame, self-blame or social inadequacy. Follow-up surveys will take place immediately post-intervention (six months), and then again at 12 months following enrolment to collect information on changes in knowledge of depression symptoms, attitudes towards those with depression, stigma, shame, self-blame, and social inadequacy and also to assess the impact of the intervention on suicidal ideation and depression symptomatology.
Primary outcome measures will include: scores on the attitudes, beliefs, and help-seeking inhibition subscales of the Depression Stigma Scale (DSS; [10] ) and the shame, self-blame and social inadequacy subscales of the Self-Stigma of Depression Scale (SSDS; [16] ), and levels of perceived social support from family and friends using the Multidimensional Scale of Perceived Social Support (MSPSS; [17] ). Secondary outcomes will include: suicidal ideation as measured by scores on the suicidality subscale of the General Health Questionnarire-28 (GHQ-28; [18] ) and depression symptomatology as measured by scores on the Center for Epidemiologic Studies Depression scale-Revised (CESD-R; [19] ) and the depression subscale of the Brief Symptom Inventory (BSI; [20] ).
Same size and power calculations
Assuming, in line with previous work on interventions to improve mental health literacy in other occupational groups [21] , a difference of 0.73 in beliefs about depression treatment between the intervention and control groups at post-intervention, a minimum of 226 participants per group will be required to detect this difference at the nominal 0.05 significance level with 90 % power. For our secondary outcomes, our previous study has shown that 13 % of the working population report suicide ideation [22] . We believe it is realistic to expect a change from 13 % to 8 % prevalence following the trial. Power calculations indicate we will need 267 persons per group to detect this difference at the nominal 0.05 significance level with 80 % power. Assuming 30 % drop-out, we therefore aim to recruit a total of 630 newly unemployed participants over a three month period. This is a feasible and achievable goal, given that approximately 20 unemployed workers lodge a claim each day with Incolink. We will recruit over a period of three months, thus allowing us to obtain a sample size adequately powered to assess both primary and secondary outcomes.
Statistical methods
Intention-to-treat analyses are planned to compare the effectiveness of the Contact&Connect package of interventions on post-intervention. To account for the presence of missing data at the post-intervention and follow-up assessments, we plan to utilise imputation from the participants' own responses either prior to and, if available, subsequent to drop-out to estimate likely values for missing variables. Simulation work suggests these two methods demonstrate greatest accuracy, least bias, and least reduction in dispersion as compared to other imputation methods [23] .
The efficacy of this intervention on both the primary and secondary outcomes will be assessed using multivariate regression modelling. As we anticipate that some participants may become re-employed during the intervention or follow-up period, analyses will be adjusted for number of days reemployed during the intervention and follow-up period. Analyses will be undertaken in Stata for Windows, version 13 [13] .
The intervention will also be evaluated qualitatively post hoc for appropriateness, ability to engage participants, and overall impact using a semi-structured interview with a random sub-sample of 20 participants. Interviews will be conducted over the phone within eight weeks of the conclusion of the intervention by trained researchers. Data from these interviews will be analysed thematically using NVivo for Windows, version 10 [24] .
Discussion
The Contact&Connect intervention will design, implement and evaluate a multimedia package addressing depression self-stigma and mental health literacy in recently unemployed males previously working in the construction industry in Victoria, Australia. The intervention will be designed drawing on previous online interventions found to be effective in increasing help-seeking behaviour for mental health problems [10] [11] [12] 25] , as well as those that have reduced suicidal behaviour in clinical populations [13] . The goal of this trial is to assess the effectiveness of this intervention in terms of both depression self-stigma, depression symptomatology, and suicidal behaviour, and also to ensure optimal tailoring and relevance through the use of qualitative interviewing techniques.
Our study subjects are blue collar males, a demographic that is acknowledged as particularly at risk of suicide [26] and yet less likely to seek help for mental health problems [27, 28] . One of the reasons for this may be due to the unsuitability of mainstream clinicallyorientated treatment approaches to depression. To be effective for males, mental health programs should emphasise help-seeking as a responsible, independent and "male" way of taking action, and should position mental health problems as needing to be tackled proactively rather than experienced passively [28] . Developed malecentered programs need to highlight the importance of timeliness in regard to the escalation of mental health problems and specifically to seek help for symptoms before they begin to impinge on traditional masculine roles (e.g., breadwinner, father, husband, friend, worker) or result in suicidal thoughts or behaviours. These suggestions also align with other studies [27, 29] , which have additionally suggested that males need feel that they are in control of their treatment; or at least part of a collaboration together with treatment providers. Last, to be effective, treatment and help must be perceived as genuine.
We seek to address these factors in Contact&Connect by developing the content and appearance of the program from the "ground up" in collaboration with focus groups composed of industry specialists and construction workers with a lived experience of mental health problems. This not only ensures that the program is relevant and tailored to the specific needs of participants, it also models a partnership approach to the development of solutions for mental health problems among males in the building industry. We seek to provide an industry-embedded program, thus facilitating uptake and longer-term sustainability of the program.
The study design has a number of strengths that will ensure scalability. First, a smart phone-based intervention is particularly suited to construction workers, given that over 90 % of employees in this industry own a smart phone. Second, working with a state-wide redundancy fund that has general acceptance in the industry and state-wide coverage means that we will able to obtain a large sample size to ensure adequate representativeness. Our partnership approach will also optimise "buy in" into the program and a greater sense of ownership, both of which are important when considering recruitment into the trial, retention of participants in the program, and its longer term sustainability.
Once established, Contact&Connect promises to be a cost-efficient prevention initiative that could be rolled out to a large number of people at the same time. Further, Contact&Connect could operate alongside other treatment or health promotion activities, and presents minimal risk to participants. If shown to be effective, Contact&Connect is likely to lead to a number of individual benefits (e.g., reduced stigma, improved mental health literacy, reduced psychological distress and suicidality) and wider societal benefits (e.g., improved health outcomes and greater economic productivity).
Limitations of this design include the potential confounding influence of reemployment. As reemployment is associated with improvements across a number of health domains, including reductions in mental ill health and depression symptomatology [30] , the inclusion of individuals who were reemployed during the study may dilute any effect of the intervention package. However, it would be clearly inappropriate and unethical to request that participants refuse offers of employment during the 12 month intervention and follow-up period. Additionally, as the exclusion of these participants would have serious implications for statistical power, we decided to retain these individuals in all of our analyses. However, our analytic strategy will account for re-employment during the six month intervention period.
Conclusion
Unemployment is a risk factor for the development of depression [6] and suicidal behaviour [1] , particularly among males [31] . Given that poorer mental health literacy [32] , self-stigma [3] , and stoicism [4] represent major barriers to help-seeking for mental health problems among males the Contact&Connect intervention aims to improve mental health literacy and reduce stigma amongst unemployed males in the construction industry in an accessible and attractive manner to improve helpseeking behaviour. It is anticipated that these effects will also mediate reductions in depression symptomatology and suicidal ideation in this vulnerable population.
Ethical considerations and study guidance
This study has received ethical approval from the Deakin University Human Research Ethics Committee (DUHREC) (Additional file 2: approval reference number: 2015-194).
Trial status
This trial is currently recruiting participants for the focus group sessions, and will commence full enrolment in late January, 2016.
